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^ts-i^^^mm\:,^m\z'D^miffifs.-^tix^Ki. ^<Dmii\^x. isoigL^titLT 

25 , y)v-:tu>m^^^-r^-m^^it^m(Dmm\z. T%^(D^^fs.i!k^=f-<o=Mm%m\:, 

'^m<r>mTt^m-^^it^Wfl^7Ti-^nx\^^^o (J.Am. Chem. Soc 200 
3, vol.125. No. 3. 63 6-6 3 7) 
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^mz^MM^Mt'^^X^^ h U (2 - 7xr:;Wt; U -f U >":;A^{*Ir (ppy) 3 
OgP^)'«|ji**-rS'fb-&«t^J*«ftl6nTViS. (#M 2003-73480^) 



fip-&*fg§gtt, TieiC (1) ^Tzii (2) xm^n^m^Miy^^^^^u^Ti^*) 
15 i!)^io<D9t^^^rm^'f^^mt:m«^r^%<Dx$,^o 
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«^ms*^-r. x';fecti;x*tt. ^n-e^nstattc, o,. s. c (=o) , s (=o) 

. so,, C (R') (R*) . S i (R') (RM . N (R*) . B (R') . P (R') 

^tzitP (=0) (R«) 
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(^^. R\ R^ R^ R\ RK R\ R'fe«t:tXRni^n^*n^5i{l, tK^M^, 

am>'U;P75/s. iflfiolt^m», '\T-P7U-;ujd-^>'». ^xD7'j-;i/^:^ 

«, 7 U -JU7;i^'5r:n;i/S, 7 U -;PX5^:^;WS. 7;i'3^'>:*Jl'3l^ 

7'J-;u:t^s^:ft;p3j^-;PS, 7>J-;w7;i'=^;i':t^->*;p3}^-;u»v ^-f-n 

7>J-;i':^+->;t7;L'7t?-;PS*fc«->7yS<&^-ro fzfzL. R•tR^ R'chRMJ, 
^fcttS i (R») (R*) Tfe-SS^^K^V^TI^-trttTSiVi. ^fc, X'tAr'ttAr 

' ®5¥«^4'0iii^^^i::i^-&u. X* A r ' ttA r ' (r>i^mm^(Dmm^miz^^\^x 

-Ar^ Ar* 

(2) 

==X* 

^fi^m»*«-r. x'^^ux*\ts -en^nsfesitc:, n, b.p. c (r") *fc«s i 

20 , 7^)'-)V7)V^)Vm. 7^)—)V7)V^)V^^=^m. 7^}—)\^7)V^)V^^m. 7v;P 
», 7iy)Vyt^iy^. 75 KS, m-TSHS, -1'5>J1S, 75 /S, m^7^jm. 

ffiift->'j;i'S, «tft'>u;i/5i-=^r->s, Ml^'>u;i'5^:*-s, Mift'>'j;i/75>'S, iffio 

7'J-;ux^-;i/S, *;i/j}^^>';i'S. 7;pn^'>;*j;wJi^-JWS. 7*J'-)V^^->id)i^ 
25 jHxjus, 7'J-Ji'7;i/^^^;i/^+'>*;i'45n;i/», '\5^d7U— ;i':r^'>;«7;i/Jl^— 

*fctt->7>S*^t-. ) S^T. fci^cU, X' tX* *t|^--Ctt3S:Vio 
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ym. m^->^j)vm. gtfe->'j;u:^^'>», sja>'U;i/5":r«> eift->'j;PTsys, 
^i'^, T »j -jux5^-;i/S, *;uai?^->;i/S, ->Tys^j5>^*tf en«». 
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TU-;U75/S, TU-JUTJl/^JUS, 7'J-Jl/7JHi^>'S, 7^J-)V7)V=¥ 



wo 2005/033174 



PCT/JP2004/014569 



9 

^vg;i/«, a^v'j;i':r=^v», Btft'>u;i/5"jfS, M«i>"j;uT5y*, 
i -:/ot!;us. i-zf^-jvm. t-zf^-Ji^m, ^>^)vm. 

<kti. ommx$>^. mi^wnzu. jl^ji^^m. 

7 -i^>^^}l^^^)V^^M. h^)y)V:^n^^}V9-^mfiEi)m^ 
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~6 0MT*0, AflcWJ-tt. 7xy^'>$, C,~C,,T;1'3:^^'>7x>'=^'>S, 

c,~c,2t;1/^;1/>'x/=^>'Sv i 2 -:^:75";i/:t^^^'>S, ^ 
eoig^TfeD. :ir#:fi<]ic«, :7x-;i'5^:t«, c,-'C,2T;p3J^'>7xn;i/5^:t» 

iCT^o, :Pr<4^6<i{w«, :7a::n;i/-c,~c,,7;wi'S. c, ~c,,7;^n^'>:7xn 
;^-c, '-c,,T;i/^r;PS. c,~c,,7;w=^^;i':7xnji/-c,~c,j7;mr;i/S. i- 

:^<i|£Wic«. :7x:^;w-c,~Cm7;u3:^'>Sv c,~CM7;m^->:7x 
c, ~c, , 7;P3^'>S, c, ~c, , 7;i/=^r;p>'x-;i/- c, ~c, , 7;i/3^>'S 
25 , i-:^7^;i/-c,~c,,7;P3:^->s, 2-:^75^;^-c,~c,,7J^3^^^'>S:fe^ 
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'>7xn;W- C, ~C, J T;wu^5j-a, C, ~C, I T;WW7x:n;i/-C, ~C, J 7)U 
7v;P»tt, ^^l*tta^2~2 OMT*0, :ar<*:6<)lC«. 7±^)m. Zfa\^^ 

1 0 p^-^ i^mtt atim^ $ . 

h75KS, ^>iS^:7;i/;tD^>X75 h'S> >^7K;i/A75 FS, >'7-feh75H*, 
i^:/olf=f75 K»» >?:/5"D75KS, v?'^>X75H», h U n7-fe h7 



20 
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^M>^ 

,Me 







10 ®tftT5/S.hLTtt. T)V^)Vm. T'J-;PS. TU-;PT>>l^^;USSfc«lfflfi<0 

15 , x5^;i/T5ys, i?x5^;i/T5ys. yDtf;uT5y«, >?:/otf;i/T5yS, -fv 
t ^>^;i/r$/S, ^4^->;pt5/S, ->i7D'\:^^'>;i/T5ys 
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^'>;u75ys, \^uvi^)vm. tr^^us^;!/®. -:^hU7;u:tDpt^;P7a/s, 7x 

Uv^;PT5/», hruye^-;!/^^^*, truss^^WTs/s, t:5i^;i'T5/Sv h 
U7>^;i^T5y», :7xn;w-c,~c,2T;u^;pT5y*. c,~c,2t;1':3^>'7x 
10 — ;w-c,~c,,T;u^JU75y^. c,~c,iT;i'^r;W7x^;p-c,~c,j7;i'^;w 
T5/», (c,~c,jTjp34^'>7x-;p-c,'-c,,t;I/=^;w Ts/ai, y (c 
,'-c,j7;wi/7x^ji/-c,~c,:T;i/^;u) 75 ys, i — ^-75^;i'-c,~c,j 
7 )i^)i7 5 y 2 - :7 - c , ~ c , j 7 ;p^;i'7 s y S^j: /^i^^J^ ^ o 
glfei^u;pstbT«v 7)V^)vm. 7U— 7U-;i'7;p^^;i'S*^ctti#o 

«3ia 1 ~ 6 0 SmTfe 0 , b < tti^mi8c 3 ~ 3 0 TfeS. Ui^mTJV^JV^. 7 

7'J-;w7;wi/a^fc«iffi(Z)mm^S«Si^»^WUTv^TfeJ;Vi. 

, h u - i - e;p-> u ji'S, t - :^^;i''> u ;U':?;>t5^;i/>' u h u 7 x-;P'> 
20 uju^. h'j-p-^s^uJUs^UJi'S, h>j'^>>';U'>«j;i/», ':^:7x-jppt5^;W'>u 
t -:/5^;w>^7xiz;i/->"j;i/S. >f^^>)i/:7x— ;p->u;pg^j:^**^0'J^$n^o 
mtft'>u;u:t+s^«tbT«, 7JWi'S> 7U-;u», 7U-;i'7;wus*fctt 

SiO-) ;6^fetf&tl, ^^|&«®^1~6 oeftTftDx iff SL< tt^3gSc3'>'3 OT? 

25 ;5:*5M7;wp»> 7u-;us, 7^j-)V7)v=¥)i^^tz\tim(Dmmmmtm 
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5 m<ommmm^^Mi-in^ i > 2 ^rzit3m(Dm-^m^-^nrczyV)i^:t& s i 

« ( (H3Si) 2N-) ifi^Vf^n. 2 OS^TfeO. $f*L<« 

x-;i/'>'j;i/7^y», >'pt^;i/:7x-;i^v'U;w75ys> (hu^5^;i^'>'j;w) r 
25 5/»> V (h'jx5^;i.'><j;i/) TS/S. (h«j-n-:;^atr;i/>''jji/) 75ys 
, 'J (h'j- i -yot;;p->u;i') 75 ys. v' (t -:/5^;1/>'Ujp>^>5^;Wv'U;u) 
7^ys. (hU7xx;i''>u;p) 75y«, y (hu-p-^v'UJUi^'j;!/) 75 
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15 

M^is:tta^4~6 ossT^o. mii^m\z\t. ^^xnji/X. c,~c,,7;p=^;w5^x 

/\xnT'J-;P5^^S (Q^-S-T^$n^»x QnilfiEO^^^S^^fo ) . 
10 y'U7^J~JV^^iytl)V^::L)Vm (.Q^-O (C=0) -T^^tl-SS. Q^itmomM 

, ^>5=^:n;i.^, ^:/7^-;i'*, •ti7y^:^jm. i^^n^^±.=.)vm. 

20 XAt^ifsns. 

^jWT^y*, 7'j--;p=r^'>S^ tu-;w5^^». tu-ji/T^/S. 
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±13^5: (I) 4". x'*3j:r;x»tt, ^n-s^n^aiict'. o, s, c (=o) . s (=o 

) . SOj, C (R') (R') . S i (R') (R«) . N (R*) , B (R«) . P (R' 

) *fc«P (=0) (R«) ^^fo rc^cL, X'iXHi, SS:^c«S i (R^) (R* 

15 ffi«i'>u;i':t=^->s, e!ft>^u;i/5^:fS. sife>''j;P7^y»> i«oitigs* 
n-^^nai^i }ciiS'& b xm* j^fiK ixT v^T t>a: vi. 

C (R') (R*) tC*5ViTR' tR**^SVi(C:i!g'&UTSil*?^^UTViTViS«'&. * 
20 ^c«S i (R») (RM lC*3ViTR»tR**«SVi{Ci^'&UT5!l*?^^UTViTViS^-& 





/ \ 

o o 
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o o 
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, ru-;p», 7'j-}i^^^->m, 7^)-)v^^m. tu-;1'T;wu», tu-^wt 

10 ^iTfe, ^ (1) ©X'?&n C (R') (RO , S i (R») (R*) , N (R^) , B 
(R«) . P (RO SfcttP (=0) (R«) 

(^ci', R'~R»«^n^en3fiiitc:. MiatiBiuiti*^&^-r, ) 

C (R') (R^) 

15 

-X' -X*-tbT«. TIB (2 6) . (2 7). (2 8) tC««|^©«WJ^$nS 

' H H h< H- H' H H '-f - 
H H ^ ^ H H 

w y-K }-\ ^Vv, o^i^^-" 

"■V^'-Vif-'Vv -Vi -Vv 

\ / \ /\ / \ / \ / 

R* B* R* n* n* H" H* " H* o 

\ / \ / \ / \ / \ / 
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B'Vi^-'-'Vv "'Vi "'Vv "'Vr^ 

\ / \ / \ / \ / \. / 

R« R«' R« R' R" R* R* O 

\/ \/\ / \ /\ / 

N — B N — R N B — P. B — P>^ . 

R»' V R*' V R*' ^ V RS' 



^''"I^R^ ^^~f?^R^ 

R* ,1,2 O r2 O R2 

' LI?"" L r5 o r= 




(27) 



(28) 



tfTfb, -fb^ife^^^ltrom/i^A^^ (2 7) . (2 8) *^^31«nS»*W*U<, 

j;D$f*u<tt (2 8) i)^<hmitn^m-v$>^. 

^ (1) T^$n'5»l9jgb#^tbT:Br{itJ6«ll'«. OTW^ (2 9) ~ (3 3) T 
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cin^©^-^, ^ (2 9) (3 2) T^^n^g. *3j;t/cinso^#i^^'fb7K 
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^»*y^tt^^«±i'$e.{c®jfe»$*t-*s*w*u<> (2 9) T?^$n^s, 

:t^s TU-;WS, TU-;i^:^^'>S. TU-;i'5^:rs> 7V-)Vr)\^^)m. T«J- 

, ^-rsHS. -f5>?5*, Tsy*, gi^T^y*, Mtgi'>'j;i/^> e*^'>'j;i'^=^^ 
3) -T^^^ti^mmv^^^ 

Ar^ Ar^ 

I I <3) 

15 AD^>m^, 7)v^}vm. TU-;i'«. Tu-Ji^y^p^jpssfc^ififficis^si 

S«^b, SVMcJiS'&bT^SJ^^bTfeckVi. «0. S. C (=0) , S (=0 
) . SO:, S i (R') (R«) . N (R*) . B (R") , P (R') S:fe«P (=0) 
(R") <£*-r. R\ R\ R*. R*, R^*3«fct;R« tt±l2tl^i;ici**^-r 

. ) T«D> $eicifF*u<«-FiBi5: (4) -e^$n*«ftigb¥<a[-c*'5. 

20 

Rl4 p15 Rl6 „17 




(4) 



X5 , Ri 1 *5.i:i;fR^ 2 tt±l2<i:l^i;ie*«r^-r. R^ ' , R^ " . R^ 5 
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, fgtft'>«jji/». «ifev'U;p^^'>», Btftv-u^P^^^ts, Mfft'>u;w75ys. ififi 
o^m^s, '\5^o7U-;i/:rj^s^s> ^7'UT^)-)v^-^m. 7U-;P7;i'^-;i^» 

}Vif-=-)vm. 7'J-;i'7;u=^;i/:*-=^'>*;i/2H-;w», '\5^n7U-;u^^>'*;w3i^->'i' 

»*fe«'>7ySS:^"r. " tR^ ' *5j;t;CR^ « tR^ ^ ttSVilC^'&UT^S 

O 

o o °r? o ri'- -t"? t^^p ^? 

O Q O 

O O O'^O O O 0*6 S^S N^N 

j^c»c±iH^ (2) •v^^n^mMi'mmz'o\,^Tnm-r^o 

^rz. x'^^zsx*\t. ^n^nniLiz. n. b.p, c (r') ^tzits hr'") 

7;wP5*-^i^», 7;mr;i/9^5*-s. 7U~;i'S. 7^j-)V:t^>^&, 7U-;i/5^« 
, 7'j-;P7;u=^r;us, 7U-JU7;i'^>'u^^i^s. 7'J-jw7;w4^;u^:^s> 7->;i' 
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sift->u>»i/», g|^>'>j;i':t^vS> mt^i^^j)i^^^^. Bl^->'j;u75ys, imo 

mmn&^ . ^"rUT^J-JV^^i^^. ^7^PTU-;i'^^»» tu-^ptji^^-jps 
■f-c*). (2) ox'*^ c (R') *fc«s i (R"») (^*, R'iJ.kr/fR"' 

10 ^ (2) (JD-X'=X*-tbT«. ««JAti, Tifi^ (3 4) > (3 5) , (3 6) \Z 



w W W \-/ W 

\=/ \=Sl'^ \=/ \=S^ V'^^l^ 

V V» V V* n* R' 



(34) 



\ / \ / \ / \ / 

N=C N=SI B=SI 

V V V' 

\ / \ / \ / 

W ""^ P=\ 

15 V R" R» R« 



(35) 



N=C B— C P=C p \ (36) 

V V V R» H" 



fJ'Tfc, ^ (2) TS^^t^^nS'foOO^^tta^fi,^*^^ (3 5) , (3 6) (om*^ 
20 $f^L<, J:0»*U<« (3 6) ©STd^^o 

^ (2) TS^$nS«OjgL#{a.iiLT. :^{«Jfi«JlC«, fi^TO)^ (3 7) , (3 8) 
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-Ys^^s, rays, sifeTay*, mjft'>u;ps, etfevu;w^^'>s, sift 
, it (1) ii^z^^ (2) "c^$ns«i03gL*<a©'&ti-*^;^«ioigb¥ia©i o^jp 

its 0^)\^%Sk±'V^^o 

snaioigbmmcj&DTi, Tia^c (s) . (6) , (?) (s) -c^sns 

-Ar s - (5) 

— Ar ' -X« — (Ar8 -XM a — Ar' - (6) 
20 -Ar 5 -X' - (7) 
-X^ - (8) 

^fp. At^ . Ar« , *5j:t;^Ar^ «^n^*nSfii:(CT U-U>a*fctt2fiBW« 

mmm^m-ro x« -c=c-, -n (r^ ^ > s^ca- cs i ^ ^ 

) ,-*^-r. X^ tt, -CR^ 5 =CR2 ° -C = C-. -N (R2 m s 
25 felt- (S i R2 2 r2 3 ) ,-«r^-r. R' ' *3j;tXR2 <> tt, ^tl-^^nSfijit'TK^M 
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(om^^^-tc b 1 ~ 1 2 omfk^^^o 
5 'if>m^rzum^n2m&.±i!)^m.^^^\t\£=-u>^<Dm^^\^x^^L-fth<D'h^^ 



10 , ^— 7x— ;i/-v''f;WS (Tgl®iC 2 6 ~ 2 8 ) , X^Jl''^>- v^-r;!' (T0<^^3 

9-4 2) . >?x?;i/'^>->f-T;p (TB!©iC4 3. 4 4) , ("F0<O 

i?;2 9~3 8) i^aHtm^-^n^o f>-C'b7xnW>a, lf7x— UVS. 7;i':tl'> 



R 



R 



R 



R 



R 



R 




1 



2 



15 
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5 mm^t^n-v-fs.K . wtm. mn^ ^m. 'j>, ^i^^m. km?5:t*©^5^oM^<&53f*3(;: 

-50). >?7'tf7x-u>» (TSroiCs 1~5 4) . ^y^)>-J^)V^ (T0®^5: 

10 5 5-6 9) , ^J^^^}yV-()Vm (T0<Oi^7 0~7 4) , Ti^ U v>>''1' ( 
T0<S5^7 5~7 8) > \f.\±^)-J)W-^)\^m (T0<7)^7 9~8 4) , 7x:^>h□U 
>';?'f;P» (T0©^8 2'-8 4) , fS.E, 

T^O^S 5~9 6) o 

ie9 7-1 0 1) *t^tf ^ns. 

(OiCl 0 2~1 1 1) *t^frf ?>n'5o 
20 amTOa<a:TiK-&U2aflE^:tU=f"7-{w;^oT</i'2>S : (TSOiCl 12-115 

□M^©a<aT7Ji-;ustc:iS-&bTViss: (Ts^iCi 16-122) ti^mi^n 
5^x-;^»75^ml^lbfc» : (T@o^ 123-128) d^^if ens. 
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127 128 



5 ±iBi5: (5) •^^•^n^my)Mi'm^<Dz>-^. Tte^ (9),^(io),^(ii 
) . ic: (1 2) , ^ (1 3) . (1 4) -c^$n-5«*Diib#^a*tf6^^g!® 
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T'j-jm. TU-;i/:t^'>s> TU~;^5^:r»^ t'J-;pt;wi/S. tu-;i/t;p 

7^Dr»j-;P5^:^-s, T'J-;1'T;p^-;1'», 7U-;px5^-;i^«. ;<j;i/3j?=^^ 

10 fcsSf. 

(9) (D^WmhVX\t. TIEOlRilU^&dtifetfStlS. 
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<r^J^OC,oH2i 

MeO 

h 

g^'>u;i'^:t». M*fev'>j;i'T5ys, im<Dmmmm. 
^xoTU-ju:r^>^s. 'ST-oru-ii/^^^ts. TU-;p7;uyr:;i'S, r>j-;px 

^ (10) <D:ft{*:«»J^iLT«. TfBO«|jIb*^*^*^f ^tlS, 
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OC10H21 



a, it«i'>'j;p:f+'>s. sife->u;i/5^:ts. giiv'UJUTsys, iflfioitjgms, 
'\xDT'j-;p::t^^^->s, ^xDT«j-;u5^^», 7^)-)vr}v^=^)V^. t'J«-;i/x 

15 ^fcttv'Ty'S^^-r. 

(1 1) O:Pr<*:0lI^iUTtt, T^<Dmmiy^iiLt/iM^n^ 
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PC10H21 



PC10H21 



C10H21O 




PC10H21 



EtO 



pCgH 




C10H21O 



C10H21O 



pCflH 



CsHitO 




17 



CsHitO 



CsHitO 




pCaHiT 




EtO 



PC10H21 



pMe 




MeO 




C10H21O 



PC10H2 



C10H21O 




PC10H2 



C10H21O 




PC10H21 




C10H21O 



PC10H21 




C10H21O 



CsH.tO 





C10H21O 



(12) 
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5^pr'J->>u5"^», 7v-)\^r)\^^:=.)m. 7U-;i'X5^-;us, 

7)UzJ^i^t>M^)Um> 7^J'-)Uyt^z^:hJ\^^zi)m. T^)-)V7)V^)V^^i^ti)V 

^T. i:fectDfj «^n^*n3aAtc:o^j^c«i*^-ro xMi, s, so, so, 

, Se. *}fe«Te&«-r. 
^ (12) <Z)*flE0di:bTtt, TIH®j*iiL^^*^&tf ^nS. 
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m.^iy^))v^^iym. m.Wy'))V7^jm. im(r>^mm.m. 

^r^7^}-)V't^zy^. ^TU7^)-)V'f-^m> 7^)-)V7}V^=^}Vm. TU-;PX 

y&^m-To ki5j;tKni-en^*n34fi:(co~4©siEisc*^-ro xMi, o, s, so 

, so,, S e, Te, N-R' * , Sfc«S i « « ^fe^f. ° *5j;r^X^ 
^ ^n-e^nS6S:fcN*}tttC-R3 ^ «r^-r. R^ " > R' ^ , R^ « *5a:t/fR3 

(13) (DM,HfimtVX\t. TI50«ligU^fi3&^fetfStlS. 





OCeHid 



OC6Hf3 




C10H21O 



OMe 



OC10H21 




OCoHa, 




(14) 
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s*fe'>u;i'^=iF->^, ^^'>>j;u5^:ts, im<DmmmM. 
» ^<k^XR* 2 tt^ni?nMS:jc. tK^m^. 7U-;i/S. iflfi©«^m 




C10H21O 
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4> O 



ite^c; (15) -c^stisiftOiiLmficoA^^^fijtbT^, &rf<o^i 2 9~1 3 6 




-hlEitl 2 9 — 1 3 6»w^V»TRtt» flaSiC 1 — 1 2 8 O-^tltl^UJtiiT&S. ± 
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mwc<DRi!fimmhxm^m^vx\^^xh^\^^o R*tr;w^;w^^-&tr 

±S (9) - (15) T^$tl'5||0)ib#fi[©4«'Ctt, ±IE^ (15) TS^^nS 

«|i9)ib*^*t$^{c:ifsbvi. (15-2) -e^$tisi*0igbm^7&< 

iff^bvn 



20 ^"f . R* « , R' * *5J;tKR8 ' it. ^n^tm^L\ZJ\ay>mj'. 7JV=¥)m. 
7)V^)V-t^lym. TJWU^^t^. 7}V^)V7^Jm. TU-;US, T 'J -;i':t=^^-> 
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;fe*5^ (5) (1 5) ic::feJt*T;i'=^^;ws. r;i^3^'>s, tjv^^jv'^^m. tu 
5 rU"-;i'^^v'». r^J-)V^^&. y^j-jurji^jvm. 7^)-)vr)v:2^ 

-f5H», IfiliOlimi^SO^^, :S:#:«a|«WIE (2 9) ~ (3 3 

) ^J^O^fc'&il^^J&^W bT ViT t) J; Vigils© Jg-n ^: (i| UT* S . 

R R R R 
I I i I 

-O- -S— — N— — B— -SI— -C- 

I I 
R R 

O O O O O 

li II ii II II 

-C- -co- -o-c- -N-C- -C-N- 

R R 

O 
II 

II 

10 o 

(2) > (3) , (4) T&e>t>$ns«»Oiibm<aT. S>i«>«liS<o#fi:** 

15 fi^bT%a;Vio 



o 


0 o 
II II 


II 

<>- 


— N,^ Ar^ 

C^ 


II 


II 11 


o 


o o 
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5 mi^fjm^-^ti^o M:i^m\z\t. 9-45478 ^^j^moit 1 0 {ciEm©stfes 

^S«l 0'~1 C-e^O, jf?^b<tt5 X 1 0*~5 X 1 0«Tfe-5, 

<Dmm^^^m\zh^^f)^. ®s«cine.<D^iKtco. ia«%ijJi±j^^i?$-(§rsc:t7&t 

^^BJicffliiSiS^^T^fc-g-i^^TIB^ (1-0) (2-0) T?^sns^b-&2^* 

(1-0) 

2 

20 (^^i, Ar', AtK X' *5J:t^X2 tt, ±BHi:|lD. iiJitlCY^ «^n^n$fe 
25 
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(2-0) 



(^1^5, ArK At\ t5^Z^X* tt, ±IBtl^i;. ^XZf^Y'' it^tl^tm 
^)l^7s)l^Tt^^-hm. ^^Wt:r.7.7-jvm. ^7s^=-0Ay<^)V 

±fSiC (1-0) ^fcit (2-0) T^sns^b-^JKicja-^. -&fi^±. :fe«j;r;^Wtg« 

^OMe ^OEt ^0>^/ 
_B 




OMe OEt 

-CH2SMejX. -CH2SPh2X (X«APy>M^=£^T. ) 

20 -cH2PPh3X (xttAoy>m^$^-r, ) 

-CH2PO(OR*)2 (R* T 'J -jPS^Tt^r •J-;i'T;p 

qEy/NDyMbpi^JPS^ibTtt. m^k^^^Jl^S. :g:^t:;>t^JW». 

25 3^it;<^}mt)m^^n^o 
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5 ©Wi t t i g^mz^^m^. C2] T;i/5*t:HSt4N7.*:n':7AlfeSt<fe#f S-fk 

^m<DWi 1 1 i gsjifc^icck^a^, C3] }dzi)m^^T^it^<^t/\u^>mT^ 

— h^^^T^it^^t<DHo r n e r -Wad s wo r t h-Emmo n s^lCJ:* 
Wad s wo r t h-Emmo n s^fe{:iJ;*fi-&. C7D /\a^>it;*^'^)VS^^2-D&, 

±^t^i[:^m(Dm/\u^>it7i^mmz^^mm'^. cs] 7.}v:^=^^Am^^2-z>&. 
±m-r^<t^m(D7.)vn^=.oj>,^^mm\z^^m.m^. C9) 7)Vy'\i}^&^m-r^it 

•&!^tT-kh^hU;WS**-rs^b-&i^t(Z)Kn o e V e n a g e 1 ;Rf£;;iCj;Sa-& C 
15 10] T;i'P^tF«ir-feh^hU;USt<£^-r€>'fb'&«fe<Z)Knoe venage IS 
JS»cJ:sa-&3a:i:C);&ffi. Cl 1] TJPxt 2"OU^±W-rs>ffc'&«50McMu r 

r yKm\z^^m^f3iE<D:^mi)'^m^-^ti^. 
±te [ID ~ CI ID (Dm-^iz-Dif^xskTiz^x^-r. 



OHC Ar 



CHO 



+ X" Ph3P*H2C — Ar- CHaP^Phg X" 



20 



Base 






n 



25 



+ Br — Ar^ 



Br 



Base 



PdCat 



-f 



Ar 
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C43 

Base 



PdCat. 



C5] 

OHC Ar CHO + (RO)2{0)PH2C — Af CH2P(0)(OR)2 



Base 


5 

C6D 

OHC Ar CH2P(0){0R)2 5^ 



-(-A,— =^A. =-^7 



* -{ h 



C7) 



10 

C8] 



C9) 

CN 

Base / 

OHC Ar CHO + NCCHa — Ar* CHaCN "V j Ar* — 

CN 

15 (10] 

Base / \ 
OHC Ar CHzCN ► V"'^ 1 ) 



n 
CN 



CI n 

TiCl3-Zn 

OHC Ar CHO 



20 ^mmizmi^^m^^<t^'&(Dmm:^mti^x, ±.miz\:^=.\^>m^mvi^\^^ 
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49 

Cl 2] Su z uk i >^K)^^\,Z^K>^'^T^'l5^. Cl3] Grignar 

dKmz^y)m.^-t^:^m. ci4DNi (o) M«Ki-«tos-&-r*;&ffi, cis] f 

Cl 2] 



PdCat. 

Br Ar Br + (RO)2B — Ar" B(OR)2 

Base 

R=H, alkyl 

[1 3] 

NiCat. / X 
Br Ar MgBr "v"'^ /n 

Cl 4] 

Ni(0). / s 

Br Ar Br — — ~t~^~T^ 

Y=S,NH 

15 [16] 

ROCO OCOR 

-Oh -Ok 



-(-Ar-A.-)^ 



zme)®^-^. W i t t i gS^StrckSa-^. He c kRlSlCJ;Sft'&, Horn 
e r - Wa d s wo r t h-Emmo n s&{CJ;Sfi-o, Knoevenage 1 SJS 
20 tr<i;-5S^, :fecfct^Suzuk i * >i^SJiStCJ; OS^fS^^ffi, Gr i gna 

r dsji&ic<k«9a-&f Ni (0) i oa^-r-s:^^*^ «lig*Jfai*«b-^ 



wo 2005/033174 PCT/JP2004/014569 

50 

gn a r dRm\z^Ktm^-t^:^m> N i (0) mm\z^K)M^T^:^mtfimn<DA^ 

5 7;>->3>X (Or gan i c R e a c t i o n s ) " , H 1 4#. 2 7 0-4 9 0 
H. >^3>'7'rU- 7>Y iJ->X(John Wiley&Sons, Inc.) 
, 1 9 6 5^> U 75^5^3 >X (O r g a n i c Reaction 

s)",m2 7#. 3 4 5-3 9 OH. >?3>'7'f U- T>H 1?->X(John 
Wiley&Sons, Inc.). 1 9 8 2^, '»-fe2^X (O r 

10 ganic Syntheses)", 3 l^^T-'f :/^6# (Col I e c t i v e 
Volume V I) . 4 0 7-4 1 IH, >?3>'7'r U— T>H lJ->X(Joh 
n Wiley&Sons, Inc.), 1 9 8 8¥> -Jr^*;!/ Ufa.— (Chem 
. Rev. ) . ^9 5#. 2 4 5 7M (1 9 9 5¥) , 'J^—'r)V -f/ 

y^XhU— (J. Organomet. Chem. ) , ||576#, 14 
15 7H (1 9 9 9¥) . ^':f y^XhU-CJ. Pra 

kt. Chem. ) , ^3 3 6#, 2 4 7H (1 9 9 4¥) , -^^U^V^a.^— *r 
5;:^hU— Td^D^rU^i^— i/yi^V'Ol^ (Makromol. Chem. , M 
acromol. Symp. ),^12#. 2 2 9M ( 1 9 8 7^)>j:i:lCia«(D^» 

jitTiw^uvi, nmzm^vm.^'fioz.t.iim-^x^y'^, (mu, suzuki 
jRjt^$-e-sfc86{riS!t:7;w;*7 •j^jiSJS:Mi«€:^*p-r-s. Jitie>ttffivi^s*stcj«i:i; 
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^Kimi^miZ. Klt^^mZ':>\,^i:m^^t. Wl t t l gSJiS, Ho r ne rSfS, 
Knoevenge I KJt^Uaom^it. mmi^<D'^m&\ZMVXmm&s±. if?^V< 

< , ^ftRmmTvrzmz&mf^ikmT^ii>mytu\f^<Dx. ^f? * u < « i o 
tRm<Dumi!i^M\^< t£^(ox. mo. 0 1 w t %-^mm-r^mizmm.(Dmmxm'^M 

^'rn«J:<, 0. 1 w t %~2 Ow t %(Z>|SfflT*So He c kSfSOJ^^ 

Suzuk i :*?!y:/U>i^S*S(Z)«'&«, M«EtbT, «»J^«/t5i^'^A [7=-h^4^ 

yit-t>^^A:f^E(Dmism^mmmzM\^xmm&.±. »^b<tti~i o^mat 
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52 



e 

5 Gr i gn a r dSJi&(Di®'&«, 7^h^t:Hn7^>, i^X5^;i/X— v?^ h=^^ 
:^m*m^^n^. or i gn a r ciM^«¥*{4^{C*fbT^a^i4±> iff*U<«l~ 

mAit. ±S3S: (1) T^$ns«*igu#^^#tyii55i-^'fk^«^©^-^, tbb^c (3 
) ^^z^ (4) TS^$ti-5«iSjib#^^^tjis^T'fb-&2^tt^n^*nTiaic: (i 7) *3 

Ar^ Ar^ 

I I 




(4) 



Ar^ Ai^ Y^ 
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r'" R« R^8 r" 




5 , C (=0) . S (=0) . SOj. S i (R») (R*) . N (R') . B (R«) , P 
(R') ^tzUP (=0) (R») ^^-r. Ri3,Ri''.R^5,R^«,R^'*3 

, 7;w^;i'5^«> TU-;ws> 7U-;i'5r:^^'>s, 7U-;i/^«, t')-}V7)v^ 
ifevu;!/:^:^^^^, «tSi->'j;i'5^^», Sia->u;PT5y«, iflfi®«^«s, zu- 

±fSS^ (17) ii^U (18) -C^5n^^k-&<^©-5-fe> -^fiKi, *3J;UfmtiSlgJfe 

iiiBi^ (1 8) •v^^n^it^m(D^-^. TIB^?; (i s- 1) T*$n-5<b-&!^«T 
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n14 RiS Rl6 Rl7 




(18-1) 




±E (18-1) O-^figlCfflVi^n-SgitUTH, Lew i sS!, B r on s ted 

g?(ovirn-c=bj:<, ffiM, y^:;it^^. mm., mm., mm. wm. yotr 
10 im. (II) , iam^fc5^3'>*fc«Jine.oM^i^*^«»J^sn'5. 

Sf&icffiii^ns^iKibT«, ^>^>. ^^-^y. ^zf^y. ^^^y. =y^u 

y^>, :i7aD'^>:J7>, yD^:'^>^>, ijuu^^^y. 'fu^^^'^y^ i7un 
yi;u^^'*)-y. -:fu=E^^^u^^'^yfs.E<D;\u^yi\cmamti\^M. ^pp^>-fef 
>, -yi7nn^y-\fy. ^ uu^y-^yfSiEOJsuti'yit^^^mitT^m. :>^^y 
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e 

10 

±^^5: (1 9) TE^ (2 0) T^^n-S'fb'&iKJtGrignardlt 



p14 pis f,16 n17 




(20) 



W«Li^k^«^tbTtt, :^=f')V^)^OJ^. JL^JV^J^OA. :/oe;wu5"0A. 
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E}t^\zm^-^^ti^mmt\^xit. ^>^>. 's^u-^, ^:/^>, :ti7^>. '>^d 

?Fla=fo^«^^ >'p^5";i'X-7^;i/, vx5^jwx-x;k t -:/5";px-7";i/ 

sfc, iiBiC (2 0) T^$ns<fc-&i^(o^-fe, TlBjS: (2 2) -e^sn 

15 
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TIHiC (2 0- 1) , (2 3- 1), (2 4- 1) ^'<trX (2 5- 1) 

n^mmvs^^^^ti-^^^it^mt. ^n^*n±tB^ (20) , rm^ (23) , ( 
24) :fej;t;c (2 5) X'^-^ti^it^^t:mn<o-"Dt}^xmA^-r^^t\z^f)mm 



' , R" « , R* » , R6 0 . tt^en^n^ftirtc^^m^, /\uy>mi^. r)v^)m 
T'>;u:^^'>s. T5h*». -r^KS. -r5>^s. 7^/»> sifeT^ys, 

15 m^m-r. R" « -tR^ ^ , R** « tR'* » ttSVil;:ili^LTSI*}^figbTt>«tli. R 





(24-1) 
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ys, e^'>u;i/S, Mt^'>u;u^^e^», mi^i>'U;i'5^:ts, ej^5^u;pr^ys. 
imommmm. tu-jutjp^t-jus. 7u-;1'X5^-jps, :^7;u7H=^->;p»sfc« 

v'TyS^^f, R^ ' tR^ * . Rs 5 i:R6 e ttSl^tCiSiiSbTii^J^^UT'bck 

R5 8 7 0-}vm. 7^)'-)i7)u=^}im^rz.itim<D^mm&^^ 



R5 » , R« ° , R« » > R« 2 ^ R« ' ^5j;tKR« * tt-^-tl-^n^Sjit-TK^ 

TU-;u^=*^'>s. ru-;w5^:4-», tu-;ut;i/^;ws. 7V-)\^7)\^^)V^=^->& 

:«7;i/3l^^>^;WS*fctt>'T/»S^-r. R« ° i:R« 1 , R« 2 tR« ' ttSVilc 



10 f . 




o 



(25-1) 



20 



R' 



,46 



R' 



,48 



R' 



,49 
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rS9 n54 p,55 pS8 




(24) 



X' . 2 , R5 3 ^ R5 4 , R5 S ^ R5 6 , R5 7 :}3iyCR5 8 fj-J. 



r60 rBI f,62 r63 




(25) 



iCtf. R^ » . R« 0 , R« ^ , R« 2 ^ R« ^ *5J;C;r« " «±Si:(^i;. Y'*5<k 

±12^ (2 3) *3<j:yf (2 4) T^snsfb-g-i^tt, ±iBiC; (25) -c^stis-ft^ 



wo 2005/033174 PCT/JP2004/014569 

60 

F, Tm^'j^'pA. Tmiti-hVA. Ti^mtti^joA. mm^j^oj^. mst^h^)^ 

10 Aay>»<i:bT«, mit^^Jl. ^^t;*^^)V. BO^t^^JW mitJL^JW ^it 
x^'jK a-^^kx^";!., mtzfu\i)W ^iffu^DV. 3^itzfti\^)W mt^^)V. 

^i^^^}v. 3^it^^)v, mt^^iyjv. mt^i7^}w ^^!79- 

;k mity^i^ju. m<bTu;i/, mitr^jjv. mi\:^>z^)i. ^it^>z^)i. mit^>-:^ 

;k Miit^>i^)l. mth^J)U. ^ith^JJl. 3^ith^J)U. mt7=.i^J\^. ^it7=. 

Kft^izm^'^^n^mmtiyXit. '\^u->. ^•:f^>. ^i7^>. i^^u 

20 ^mxm'cim. i^;^^}VJL—7-)i^. i^x5^;i/x-5^;k t -:/5^;i/x-7^;i/ 

^Sn, -^-^jS^. hU^f";P7^>. hUX5^;PT5>, N. N. N' . N' -5=-h 

^?i.^)i^jL^u>i^7s.>. i:^)i?>rjia<D7^>m. n, n->^;?^5^;1'7|^;uat5 h 
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5 E.mmm^m^^^m\zm\^^^m'^. m^mz}^^ h u yi7:^(DM^'fit^miii& 
^mh V < it^ii^iz^mmmytit^moymm^m'r^M^mmt^i^tvxm^^^m 

l^i^it-^^) HfiMi^tl^o iltl^«» mXit. Nature. (1998), 395, 15K Appl. Ph 
ys. Lett. (1999), 75(1), 4, Proc. SPIE-Int. Soc. Opt. Eng. (2001), 4105(0rgani 
c Light-Emitting Materials and Devices I V), 119, J. Am. Chem. Soc, (2001), 1 
15 23. 4304, Appl. Phys. Lett., (1997), 71(18), 2596, Syn. Met.. (1998). 94(1). 1 
03, Syn. Met.. (1999), 99(2), 1361, Adv. Mater., (1999), 11(10). 852^lC:M^3 

=.wm^^i^mt'^<^<D^''is'^mt\^x\t. m^^n 5 o ^±<Dmi'x\ mm 
20 ^mx$>^o 

25 zL'yA. -ru>"^A, a^, ^f)m\z0^i,\,^o 
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^MM^^^mt^l^tLXit. m^i:£. &rf<Dh<0 (PL-I-PL-S?) fi^$>if 
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63 




S 
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R (PL.16) 
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65 





(PL-26) 
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(PL-36) 



5 R 

)V7)v^)vm. 7U~;PT;p:n^'>s> tu-;pt;1"^-;us, 7^)—)V7)v^^}v^ 



wo 2005/033174 PCT/JP2004/0 14569 
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(H) h -M- (K) k (2 6) 

Ktt, ^mmi^. mmm=f'. m^mif". mn^^^j^t^mmf-A^^mitti^i 

^mj^T. ^mi^^. liimM^*3cfcZ^iPM^*^SM«n-5ioiJ;^ 

T;u^;!/:e-=^^>'S, T->}V^=¥iym. rjv^ji^-^M. tu-;u«, t 

20 ^^35 So 

X-5^;i/tbT«SE^JSg^TMtgB{4i^^-rSfe®"CfeO. ^^IS:*<2~4 0*W* 
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75 >, hU:7x— ;i/75>, S?^5^;U:7x-;i/75>, ^^^JWi^^x— ;i/75>:^i: 
5 0^ry75>, 1, 1, 2, 2-7^h^pt^;i/X^l^>>?75>, 1, 1, 2, 2-5^ 
h7 7x— ;i/X^l/>v7 5>> 1, 1, 2, 2-5^h^;^^;P-o-:7x::ik>>?7 

b<. «»IAJ*^>>^U7'>7-U>, ^>v'U7'>^>>^;i/75>> '^>i^U7^>^5" 
10 ;i'75>;^i:<^^/'r v-^>>"J5^>X5^1/>v75>, v?^>v^'Jx>- o - 
7x:;iW>>?75>, 2, 3-t*7. (7xUy) :f^>rs.E<Di^^ s.>-fym^^n^. 

20 5^:t7xy— ;u*««fij^$nSo 

7;i/'^>iB^^tUTtt#lClS^SnSt>©-C«79:Vi*«> ^^|&*<2~2 0*W*L 
7;U=t^>gB^3:^<J:bTtt#{C|®^$tlSt)©Ttt;tcVi*^ ^^&3&^2~2 OTiW^b 

<, 7-fe5^u>, 7xx;^7-fe^^>Sfc«>?7x-;^7•fe^^>l^7&<^^f ^ 

25 n*. 

$u<. t -:r^;i/'fy-h'j;w*;ttt:7x-;i/-fyxhij;i.^7&«^tf^ns 

e 
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15 b<» 7x::i;i't!Ui^>, 2-(/1^7x-;U7x— tTU i^^. 2-7x-;i/^>V 

2-(/i^:7xn;i':7x-;w)^>r/:t^it\/— ;k 2-7x-;U'^>y 
5"7y-;k 2-(/'?^7x-;i/7x-;i/)^>V^T\/-Jl':^t*, tt^iSt'^>if>^ 
*tig-&b;/5:S, 2-(4-5^:r7x>-2— 1'Jl/)krU>?>, 2 - (4 -:7xr:;P^:t 
x>-2-<;WeUi^>. 2-(^>V5^:t7x>-2— 1';Wh!U>'>, 2,3.7.8.12 
20 .13, 17. 18-:ti7^7X^;i/-21H. 23H-7i?;W7W U >^i:. 2 t3£4±Oli^lS*«i!e^bJtm 

Sg 1 3 a^^^SgKo^W^M^ec: b -5 -5^sis^*^-r. 
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HttMti^^-r -Slight bT. ^^MT. ®E^J^^, ^^I^T. i5SlllM^*5J;r/j^Jl^ 

5 Mtjig'&-rsm^<i:bT. ^^n^, mmm'F. ^m^.^. mnm^f^^z^mmiri!)^ 




[H-l] 



wo 2005/033174 



71 



PCT/JP2004/014569 




wo 2005/033174 PCT/JP2004/0 14569 

72 

7U-;ws> TU-;p^=^'>s. 7U-;w^:rs, tu-;1'T;u=^;us, ru-^P 

H7&^, (H-3) ~ (H-8) -C^-^n^Z.izi!}Mt^<^(D^^^O)mX-^iE,\Ztff- 

*bVi, 



R' 




(H-3) 



R' 




(H-4) 



R' 
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73 




(H-5) 



R' R" 



R' 




(H-6) 




R' 



R' 
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^rc>^^m\zidiir^m^^^mt^mtvxit. rm^ (2 7) . (2 8), (29 
) *fctt (3 0) x^^n^mornvmiiL^^^. 3i?«jx^u>j^i©0igc¥i^^>T«3&^ 

\ts Tie (2 7) Tf^^ns, 

Ar" (27) 

i^^^t5-'m(Dm^mv. h\t. mj^-g-, -o-. -s-. -co-, -CO2 - 

so-. — SOj— -S i 8 « -. NR^ " -, -BR^ > -PR^ ^ _ 
15 , -P (=0) (R^ 3 ) — M^SnTViTt>«fcVi7;i/+^>S. gtfeStlTViTfe 

*feli@J^$nTViT'b«kVi2«(^«^mai*^b, ^t;W4^^>S, m 
20 rju^-u^sic-^^ns-cHi-so—" o£t±*t"?-n^n. -o-> -s-, — c 

-CO2 -so-, — SOj— , -S i R^ * R^ " NR^ « -B 
R' ' -PR' * -P (=0) (R' ^ ) —A^<^fS.^m^^^Mittl^Mtm^ 
iftA^nxl^iTfeiVi, R« 8 , R* 9 , R' "> , R' » , R' ^ , R' ' , R^ * . 
R' " . R' » , R' ' , R' » , R' Mi, -5-n-6n3i5i{c:7K3!im^, 7)V=¥)l&. 

, T'J-;us, T»j-;u:t=^r'>s, tu-;1/t;w^;ps, t'J-;1/T 
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75 

jSli. mpiit. (2 8) (2 9) T^^n^). 
Li 

(28) 

M(H) hi (K) ki 

10 «, Mtj^-^-r-siii^ibT, igffim^, wtmm'i'. ^sum^, fiSi$0T*3«fct^«¥®^ 

. hi ttO~5(Z)lf|gC*^U, ki «l~5(DMit*^U. hi +ki «l~5©SiC 
L2 L3 

\ / 

M 

(H) h2 (K) k2 

15 c^4», M, H. K«±^^ (2 6) iz^i-f ^mmiimm<Dm'f^rcitm^^-r. l, 

+ k2 ttl-SOSElSc-rfeS. D 

20 i^^'f'it^(^(oi^i^\zm^^<r>=.m^m^^mt^m<om^mm^'h'Dm'^. ^<Dm 



UM(H)h3(K)k3 (30) 
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Mt«g-&-r sMT<hUT, ^mm^. mmm^. mmmir'. mnm^^^x^mm^ 

o ha O-SWSiC, kg l-SOMI&^^b^ h 3 + k 3 « 1 ~ 5 ©SicT 

5 ±12^5: (2 7) tf^, Ar^ Mi, r.m<Di^mmmit7i(.mm^rcitmmm^. <r^mm 

10 ^fo 

x^LT«> T0a^ (x-i) -c^sn-5fe©*^*tf en-s. 

L5 M(H)h4(K)k4 <x-i) 

15 tj^^-rsm^tLT, ^mwn". ^^li^, 8giij)i^*5cfcr;j«iig^*^^M 

tt, O-SCDSEISC, k4 tt. 1~5©SIS:*«L', h4 +k4 «l~5®S|gt-C*-5. 
] 

±|Bi5: (X-1) L5 tbTtt, Lt<Z)J^-&^ ±|2Hll^m(D-<@a)R 

-L-XlC:fett^ Ltt, -0-, -S-, —CO-. -CO2 -SO 

-, —SO,—, -S i R« ° R^ ' NR« 2 -BR" ^ -. -PR« - 
P (=0) (R«5 ) — ®ife$nT^iTfeJ;ti7)l/+U>S, gtftSnTViTt)J;li 
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*fcttg5T;u^-^>sic'&*ns-cHj-»(D--ojeA±*«-o-. -s-. -co 

-, -CO2 -so-, — SOj— -S i R« « R« ' -, NR8 « -BR^ 

» -, -PR' ° -p (=o) (R* ^ ) —fi^i^ysi^mti^^mitn^&tm^i^^ 

^nTViTfcJ;^^. R« ° > R« ^ > R« 2 , R8 3 ^ R8 4 , R8 5 , R8 6 ^ R8 

5 7 . R8 » . R8 » , R« > R« Mi, -?-n-?n3fi3tir7K5^MT, tu 

ru-;i/^=^^'>s> rv-ji"^^^. T^j-jurjv^jvm. TU-;PT;wn^'>a, r 
u-;i/r;wP5":ts, 7^J'-)IT}1^=-)V&. tu-;p7;1'^-;i/», ft 

sy*, 75 i?-r5HS, iMw^m^ms, g^:^3>)pjj^^v;i/ 

15 S:j3<ky5'>7/S^*^*tf 

S-CHj-»0— OiJJl±J&^ -0-. -S-. —CO-. -CO2 -so-, — 
SOj— . -S i R« ^ R« ^ NR8 8 -. -BR8 » -. -PR^ *> -P (= 
O) (R» M — j&^e)7S:'5i^j&^^a«n-5)Si:Mtft$nTViTt>«i:Vi. 7;P^U>SO 
20 i?*UVi««ltUTtt, -C3 He -C4 Hs -C5 Hi 0 "Ce Hj 2 - 

, -Cs Hi 6 -Ci 0 H2 0 -^*<#tf^ns. 
Ld^M^$nTViTt>ctti7;p^-i/>s<^j©'&, ^<o^^isc«a^ 1 ~ 1 2sa[-c 

7'J'-;U^=^rv'S, 7V'-)V^^&. 7^)-)V7)V^)V^. 7^)-)V7)Vzi^i^m. 7 

25 »j-;i'7;p^;P5^«, 7U— ;P7;i/y-;i'S, 7^)—)V7)V^=-)vm. 75/s, M 
^7 5 ys, i^'jjps, BJSs^'j;us, ADy>0^, 7>';i/S, 7^^)V^^i^m. < 
^ys, 75 KS, si'T^KS, im<o^mm.^. :h}Vif-^i^)vm. m.^i3)v^^i^)v 
s*5 J: V 7 y tf ^ n«. . 
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-m<D—^&.±^^. -0-, -S-, —CO-. -CO2 -so-, — SO2— 

-S i R8 « R« ' NR8 8 -, -BR* ^ -. -PR^ ° -P (=0) (R 
5 L\,mt.VXit. -CH = CH-, -CH=CH-CH2 -^75«#tf ^tlS, 

Ttt7;w4^;u», t;wzi=^^'>S. rji^^jv^-^tm. tu-jp», TU-;i':t^>'S, t 
u-;u5^:ts> tu-;pt;wI'», TU-;wT;i/:n=^'>«, T'J-;uT;i'^r;i'^:ts 

-^<D—'D&,±i!)^s -0-, -S-, —CO-. -CO2 -so-. — SOj — 
15 -S i R« ^ R« ' -. NR» « -BR8 » -, -PR« ° -P (=0) (R 

mti^xu. -c=c-, - CH2 -c^c-CHa -^^o^^tf^ns. 

MJ^^tlTViTtxtViSlftSt UT«C, ~C, I T;WI'». C, ~C, , T;P3=^'>S*^ 

^m<Do^. mi:m^-r^7tmti^^mm^rz»xifi<. mm. ^m. mm^fi 
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5 -L— XT^$nsS©A<*:«s|i:UT«> ±tS<Z)<£^^^OELfg3t*r5isftbTfiJffl 
(D^Wm (PL-l~PL-37) ©JE-n-€^n70^S, ltP<7)R*fctt, RtfOl-^OTK 

10 m^m^ttmmffiM^Mo 

(2 8) ~ (3 0) ic43i.iT. ^^j^^, mMu^. mmu^. mnu^f^i^^ 

, 7;m=^'>S, T>';W:t=^>^«, T)V^)\^^:tm. rV-)Vm. 7U-)V:t^->&. 

TU-;i/5^^s, 7'j-;i/7;w^ju*, 7^)-)vy)Vu^i^^. 7^)~-)vr)V^)v^-t 

20 M«±IEtll^<DJ^^<&^-r. 

L,, Lj. L3Sfe«L4 tbT«. ±ie (H-1) , (H-2) {Ztm.Omti'^ i^M^ 

25 *fcttR±0*3!imT*i^tifej^s*^#tf ^ns. 
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0. 01~80aSfil5, J!f*b<«0. 0 5~6 OSSSBT*^. 

'^^■^^=f-it^m(omm^. m.mit\^tz\^^^mz^K>is,is.^(0'^. mzm^^nts.\^^ti^ 
«o. i~6 oassR-e^^o 

<D:^mxmmvrz(D*,izm'^-r^z.ti!)m^v<. ^rc^mks nucmm. i^u-^hif 
yy ^ -\z^^mm<Dmtmm^-t^^2itimtp.\y^>o ^mmzm^^^-^^j- 

20 :^%m<r>M^=f'Hitm=i' (iis^^LED) xz-Dh^xwimt^, mm^^xmm 
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a) ^m/m^mymm 

5 c) mmxm^m/n'^WMm/mm 

d) mmyiEimmmymytm/'m^mmmxmm 

^tc. mmizmi&vxm-frcmmmmm<Df>-^. M*^e»®mmA3g&^sBk#-r?> 
m(DmmmAmx\tmm2nm&:r<ommm^mi-fxhJ:<. 5^®®^«tti^± 

20 JfAUTfeckVi. 

*^§gi3*3UiT, mm^^.m (.m^^xm. mumAm) srigttfes^^^LEDtu 
Ttt, ^mizmrnvxumrnxm^miffftm^'^LED. mmizmmvxm^^Am^ 
25 latj-fciis^^^L E Dd^^tf ^n*. 

m^it. Mci^mzit. &.r(De) ~p) <D:^jt*^#tf e.n^. 

e) mm/m^mAmy^ytmymm 

f) mm/^%m/n^^xm/mm 
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h) mmxm^^xmyiEimmmx^ytmxmm 

i ) mmyiEimmmy^^myn^mAmymm 

n) mm/mm^\myiEiimmmxm^m/nmmmm/^m 

^mmm iz^^n^mi'mmm ii(D^m<Dm(om'fmm:f3 ^mr^mm^^tsmu a 
15 am^^ti^^ 

*/jN^<t-^fca6{c«, 1 0-=' S/cmiJ4±l 0^ S/cm£JLT7&««fcOi(f*L<> 1 0- 
*S/cm£A±l 0' SXcrnKkTiJ^-^^izB^V^^o 
20 )iattte^«ttS5H=^Oll^e««€ 1 0 - « S / c m&.± 1 0 » S / c mUAT tT-S 

fcfefc, mmm^m^\zmm<D-c:t>^\^--:fr^. 

25 ^)^^h>^^>. ±h^JK7A^^>. ^^J'^A-(^>. =7-V^':f'J-)V7>^ZL^Ix^-t 
^^^aABOMjPi:UT«» ^J^«l nm— 1 0 0 nmTfeO» 2nm~5 0nm*i 
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q) mm/m^2nm}^xv(Dmmm/%%m/^m 

15 s ) mm/Wm 2 n mj;AT®iifeiii®/^^li/lli® 2 n mOT^iiifeiltS/il® 
t ) mm/Wkm 2 n miUTOJteiik® /iEa«aSI)i/^3tS/liS« 

u) mm/iEi\Mm.m/%itm/mM2 nm&.y (Dfmm/^m 
mm 

20 w) l^«l/m;?2ninOTO«&igtM/f6^®/«T«iM»/iiSffi 
x) I^M/^^P/m^^illll/M02nmiJ4TOI!ieigt«/|iJ@ 

y) mm/mm2 nm&n^<ommm/n%m/m'f'Wimm/mm2 nm^xr (ommm/ 
mm 

25 a a ) ^@/iE?L«iijii)i/^^«/m^ia2iM/iKjp 2 n m&rf<^mm/mm 
a b) i^®/Mj¥2 nm}iKy(Dfmm/iEi[Mmm/n%m/m.^mmm/mm2Tim 
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iElim.±M<omf^tLX\t. ■py^ti 1 nm'-l 0 0 nmTJ&O, 2nm~5 0nin*^ 
5 »^LVi. 

Mi^mz\t. mpLit. uT(Dac) ~an) (Dmrnti^^f^n^. 
ac) mmynmmAmx^^myiE^M±m/^mm 

10 af) mmymi^mxmyjEjimmmym^myiEiim.±mymm 

a i ) mmymmmxmy^ytmxsEKm±mymm^mmy^m 
a j ) mmy^^myiEiim±mxmTmmmxmmmKmymm 

15 ak) l^«l/«^^aAP/fe^®/iE?L6a±S/m^«!lmP/«^^aAM/i^ffi 

an) l^@/m^^aAS/iE?L«Jjt^/'^3tJi/iE?Lffl[±^/^Ti|il2ie/«mAg 

157:3- J-i*, ^^tr73-h^, A*-zi-h}£. p-;m-hi£, ^-fr-A'-n- 
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2 nm~5 0 0 nmT*D, ^ SL< 5 nm~ 2 0 0 nmTr^-S. 
5 o 

mxu^mm 57-51781^, N59-19439 3^^^tcis« 
M:iii^mz\t. mmimm^inii vx. <i^mm 63-70257 n^j^m. 1^ e 3 - 1 7 

5 8 6 0^^^, ^m^2-l 3535 9-^^^. IBI2-13536 1 ^^$B. 1^2- 
2 0 9 9 8 8^^^. ISI3-3 7 9 9 2^^^, R 3 - 1 5 2 1 8 4^^«lc:t3msn 
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s-^ * « ^ i?:^ <fc T# ^ . 

#U'>^>feU<«-?-®il^<*c<!:bTtt, ' UifzL- (Chem. Rev. 

) ^8 9#, 1 3 5 9H (1 9 8 9^) , ^Hi|#I^GB2 3 0 0 1 9 6 ^^IBI««ffl»fc 

<jfj^viOT, mm^:^\t^m\z±mi&^i^iEKmmmn(Dmjt^m-t^%(Dt)mmizm 

15 . 

20 $«lRSttJS:Vi. mmil^\^X. :i7DD3^;i/A. :^jbpt^U>, i^^najL^>m<ommm 
, x^;nr;wy;i':/Ti2T— h^©x7.T-Ji^5^^ii3&^««J^sns, 
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5 0 0 nmT^O, $ ^Jciff « 5 nm~2 0 0 nmT^S, 

^mme 3-7025 7^^^, iwi63-i7586 o^i;^^, 

2-135359 1^2-135361 1^2-209988 1^ 

20 3-3 7 9 9 2^^ffi, |rI3 - 1 5 2 1 8 4^^^lCl3«$nTt^S'bO^*t««l^$n 

> t) b < \t->t<Dmmi^. sfctt 8 - k h* D^ri^^^y u L < tt-s-on^^^^o^ 

25 'J7;i':^-W>t>U<«-e(DS|^{|E*W*U<, 2- (4-lf:7x-U;i/) -5- (4- 
t -:/^;U:7x:iJU) -l, 3, 4-^^-^i^7V-)V. ^>v=¥y>. 
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U (2, 5-5"XXU>hfriU» hL<\t^(DmmW. ^^Jtl-^^^-b. ^^J7i7 

25 , ^m^fi2l^©M0tbTtt. nm*>^ 1 ^m-C&O, »*U<«2 nm~ 

5 0 0 nmlTfeO^ $^>H*if^U<tt5 nm~2 0 0 

^•r^mizmtVU\f^'h(D'C$>tii£J:<. m^^tii^T.. 
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I TO, -f >i?':7A • 3e» • :t^^^it-r H> m<bXX*W*bVi. f^m;&fei:LTtt> * 

> m^\t\ 0 nm7&^^ 1 0 nmX^y). i(f*U<«2 0 nm~ 1 ^imTfe 0 > ■^^\ZU 
15 *b<«5 0 nm~5 0 0 nmTab^. 

. n^-j^A. mm. -(yh^)^A. 'iyV'OA. -feuc;^, u-vj-^a, iL-Dif^ 

-^y-y^A-^^. •^if^y^A-7)i^s.=.^A^^. -iy-yoA-m^^. u^C7a 
-rji/^-i^^-g.^, \)^^A--7^^y^A'^^, ^i^^A-^yV'^A'^^. 
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Q 

itlO nm*^^ 1 0 MmT^Ov 0^V<\t2 0 nm—l /imTSfeO, $ei3jifSb< 
5 tt5 0 nm~5 0 0 nmT3&S. 

20 ^Jlt^&W^UV*. 
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10 om^^m. $>^^^im^(Dmmm^mtLxfti-mizm^^^:i^f)^x^^, ^tz. yu 
&rf. ^mm^s iE>\zmmtzmm-r^rztbizmmm^5Ti-rti\ :$i^mu::n?>izjmm 
mmmi 

15 TBM^^f'it^mUZ-f^Jz^K^A^i^A {7 :^')lJ>^-(V'-7sWm *5wt%^ 

tXi\^tcm^m<D. 0. 8wt %^DD3^;i'A^«aWSIU^c. 
XA-yiS'^felC.tO 15 0 nm<Dm^XlTOm:^nmz15^7.mR.\Z. JJ?U (X^Ix 

>i^:t^>'^:t7x» /7j?UX5^U'>;^;i/*>®?©^?e! (mx;i/ttv Bay t ro 

nP) ^ffiV>TXtf>3-htC«kO 5 OnmOj?*Tfi)cJKU, sj^^y h^W- h±-e2 0 
20 O'er! O^Rg$£JSIL.fc. J^lC, ±faiS®!bfe^nD7ixJPAjSat*fflViTXtf >3- h 

llckO 2 5 0 0 r pmOm^aia^-C^ijcKbi/S:. !KJP«*?) 1 0 0 nmT^ofc. 

:in<£MJET8 Ot:Tl^F^KjlSbrc^, 1^^^-;/ 7 T-»<i: LTv L i F ^iSs«j4 nm 

Lig^sfpiaufc. 34*3sss7&t, 1 X 1 o-« p ae;^TfciiMLfcc[)-&, ^momm^ 

25 Mi&bfe. #^nfc^^»c:l8EE*5IS0-rsc:i»'<fcO, 6 2 0 nrntCtr-i^^Wr-SE 
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=1:1 




T«, y;PA-5X— >3>i^O-^hy^7W- (GPC) tCcfcDJJ^UX^^UVjft^CD 



^^gJfeUfcSOOml 3P7^7>l3{c:2,7-Dibromo-9-fluorenone 6.65g (19.9inmol) 
C:0!a^J5)c4&* K;I/X> (33ml) 4.99g«)^b'&«KH*#fc. 
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93 

^DP7K;1'A (50ml) d^^Hj^Sb, lA9g(0<t^^l^"i^tc 




lOOml 3P7^X3*^mil^L.. '^if^i^^l^.ZAg. THF33mK 'fb'&«fe2 8.23g5£ 

T5Wfti^b;rc^SS[?&b> x?!3>5=— '>3>Tia*J©-7i^^'>C7A*|^^, lOOmlOTH 
FTiJtt^Ufe. ::<D^Sg(w^k'&«fe2Sr5.00gSS®$i3:yiTHF^?K (50ml) =&?i!iTU. 1.51^ 

10 fm.w\^it, TKioomiiDA. ^mmmvt:^, 7Kffi<&i^mx5^;noomn?2iPiamb, mm 

MS (ESI (Negative, KCl^Jm) ) m/z :765, 763, 761 (M-H) 
U^. -fk-n^fe 2 ttWO 2003062443 Si!i<Z):3&ftT-&J5£bfeo 



15 




OCgH,, 4 



20 
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100inl:^XM7 7X3lCfb^4&3 ll.Og. S;UX>22idK p h;i/X>;^;U7jN>®f-7KifPifel. 27g 

5 )K«(^4^U-> : h;i'X>=5 : 1)^, 6. 81g©<b^W*#fe. 
1 H-NMR (3 0 OMHz/CDC 1 3) : 

6 7. 6 7 (d, 2H) , 7. 45 (dd, 1 H) , 7. 26~7. 06 (m, 6H) 
, 6. 77 (br> IH), 6. 69 (dd,.2H), 4. 01 (t, 4H). 1. 8 
1 (m. 4 H) , 1 . 4 8 — 1. 30 (m, 2 0 H) , 0 . 89 ( t . 6 H) 
10 MS (ESI (Negative> KCl^Jn) ) m/z :74 7, 74 5, 743 (M-H) 

it^m 5 (7)-&fi)c 



C^17°" 5 

15 • C8H17MgBr(^)^@ 

lOOml SP^^XnlC'Ti^^v'^zA 1.33g (54.2inmol) *^0> 7l^-AK^-r> 
r}lzt>nW^Vrzo (iniCTHFlOmU \-':fU^^i/^>2.Za\ (13.6mmol) ^MA.. taWt 

• Grignard^|i£j: 

20 S3llgMb;t300ml Zayy7.U\Zl l.OOg (P.96X, 2.7mmol) SrtO, lOmKOTHF 
izmm-^-^fto O'ClrJ^^U, ±|2-C^S3bfcC8H17MgBr^?|g*jJPAfc, J^^&^ttfb, 

mmr. mmmwvtc, sfSM^siJ^^, TKiomi. i^msrj&nx.;^, m^^aa^^mit 
m^v^o mki-h*)OJ^-vnmv. mm^m^vtcii;!^. i.esgom^^^^^tfc 

i.30go{b^i^5<&#fc. 



B 




Br 
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'H-NMR(CDCls, 300MHz) : 7.66 (br, IH), 7.42((ld, IH), 7.10— 7.06(m. 2H), e.gwe. 
85 (m, 2H), 5. 55(br, IH). 1.90—0. 86 (m, 34H) 
MSCAPCI, Negative, m/z) : 583. 58K 579 

5 it^m 6 O^^jg 

CeHi7 6 

^^MJfebfe25ml 2P7^XzilC^k^ife5 0.20g (0.32!nmol) ^MKi. imKDhJV 
Ji>izmMVrc. Z.<Dm^iZi>-h)VJi>7s)Vit^>Wt' lzKfPm02g (O.OemmoO *Jjn 

10 ^i^^g^Lfetc^, o. ugcD'fk'&i^e ^#fco 

'H-NMR(CDCls, 300MHz) : 7.59 (d, IH), 7.53(d, IH), 7.47(d, IH), 7.29(br, IH). 7. 
15 (s, IH), 7. 13(d, IH), 1.92 (br,4H) , 1. 28(in,24H).0.93(t,6H) 
FD-MS(m/z) : 566. 564, 562 

15 iiS^^lb'&^I 1 O^fig 

^fc^<fe4*0. 3 7 g^. -fb-^i^eSO. 28gt, 2, 2 '-E tf U 5^;U0. 31 

)lz!>:^7.'C/'<-:f^J>ifVX. JIJi^bfeT^h^fc Hn:7^> (thf) (BJi;^c}^Ji) 4 
OgSiraitfc. z:<z>ig-&^?gjc. tfx (i, 5-->^a7ir^^>>j:.» =^y^}V 

20 (0) {N i (COD) 2} *0. 5 5gJni^, ^iai? 1 0^^811^ bfcm, 5l€j^Vi 
:1<D^?S13, ^^^S^y-JUS Om l /''1';r>3:Slft7K5 Om l tg-&^^fi!«r«^)2. 

ncmm^m&^mvfzm:. h)i:jL>izmmi^ti, :L<DmtR^mmv. :^m^^^^\^:ft 
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5 m^^it^m l(D-^'J7.^U >mi?l^¥l^^>^«tt. 2. 8x10" T^O. >i?u;^ 
5"W>^M*¥J^^J'T»« 1 . 4 X 1 0 ^ 



15 
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1. TiB3$ (1) ^tcit (2) -cj^^n^moMvmm^^u^-^^j 7s^u>mno 




(1) 



«msis<£^-r. x':fej:yfx'«, -€-n^n$i!iiic, o, s. c (=o) , s (=o) 

10 , so,. C (R') (R*) . S i (RM (R*) , N (R*) . B (R") . P (R') 

mtc\tF (=0) (R") 

R\ R^ R^ R\ R*. R*. R'^i^z^R'it^Mnmnz. T^mm^. 

SfcttS i (R») (R*) T*SJ®'8-$|^lriTl^--e«^Vi. ^fc, X'i:Ar*«Ar 
' O^^Sf ©gl^^^tCj^'&L, X' t A r ' {iA r ' (D^mm^<om^^m\Z^'^ LT 
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Ar^ Ar 



(2) 



mmm&^mr, x»*3<fci;jx*«, ^n^enninz. n. b.p. c (r") ^tcits i 
5 (R'«)«^ro 

10 {SJfe'>'j;i/S. Bm'>u;i/^=^>'S, Btfev'U;i/5^:ts. «ift>''j;PT5ys. iflfi© 

15 ^fc. X'.hArMiAr'(D^S»Jha)Sl.itcP^-r^l^^{C^-a-U, X*tAr»ttA 

2. ^ (1) ©X'*t. C (R') (R*) . S i (R') (R*) . N (R*) , B (R 
«) . P (R') Sfc«P (=0) (R") 

20 T?*-5C<i:S:4#SS[i:T-5»4t3g 1 tClH«G)^^^^^TO. 
(iC4>, R'~R»tttrlSi:lli;iti*€r«-r. ) 

3. ±a3iC (1) T^Sn^l»igbm^?&tTI3iC (3) ■T?^$n^«IOMb^<aT& 
Ar^ Ar^ 

(3) 



r"-c 



25 
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5 O. S, C (=0) , S (=0) . SO,, S i (R') (R^) , N (R») , B (R» 

) , P (R') ^fc«P (=0) (R») ^Sr^To 
(i^tf. R', R*, R*, R*, R'*3a;a^R«tt±iBi|5]i;it"*<&^-r. ) D 

4. ±fB^ (3) T^snsitjgb^^*^TiB^ (4) T^$ns«sojgu#<a:-c* 

10 §Jl<h<&#iS[i:TS»5l^^3{cfSm©Ji55i-T^?t^m 




(4) 



15 , R» « , R^ ' *5j;t;jRi « tt^n-€^tiafi5i{C7K^M^» /\uy>m^. 7)v^)vm 
, mw^^))vm. ®«i->u;PT5ys, ifls 

20 , ^xa7U-;i'3*-^'>S> ^'rU7^)-}V'f-^m. 7^)-}V7)V^^)V 

*;u/H— 7U— ;u7;i/*;u:^^'>;^jji'5i?^jws, ^7^n7U— ;^:^-^->;t^>'^4^— 
;^s*fe^i'>7ys&^■ro * i:R' ' ^^XfR' « tR' ' ttSlslCi^^UTm 

25 5. i!)mmm^-^3c>^zit^<i^wi^^-r^m^TM4\zmm<oM^'^mytmno 
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6. m^^it^m-fy^^ ^^icTiBS: (s) , ^ (6) , ^ (?) ^^\t^ (s) -vm 

5 -Ar « - (5) 



-Ar^ — (Ar« -X^ ) a — A r 



7 _ 



(6) 



-A r 5 -X' 



(7) 



10 



-X^ 



(8) 



i^^. Ar^ . Ar« , iSj^OCA r ' tt"€-n^n3fi3il'T 'J -^>S. 2flfiO«^M 

M^t^it^m^i^mm^mr^2m(Dmt:^ro xm*, -c=c-, -n (r^ m 

15 Sfctt- (S i 2 R2 3 ) ,-S:^-r. X^ tt. -CRi ^ =CR^ ° -C 

=c-, -N (R2 ^ ) (s i R2 2 R2 3 ) ,-<&^-r. R^ ' *3<kr;fR 



7. ^ (5) TI25S: (9) . (10) , (11). (12), (I3)*fctt( 
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7U-;ws, r'j-)V^^i^&, 7^)-)V^^^. 7^)-)V7)V'^)vm. 7U-;ut;1/ 
ft. T;pn^^'>;^j;i'3j^-;i'S> TU-;i/:t^>'*;U'Hr.;i/», 7^)—}V7)\/^)V:i-^i^ 




)V7)V^}Vm. 7 ^)—)V7 }V^)V^^i^^. 7^)-)V7)V^}V^-^m. 7iy)Vm. 7i^ 

^-f5H», -r5>gi». T$ys, MJftT^ys, etfe>''j 
a^>''j;i/:^^v'^, stfei^u;u5^:ts, Mtfti^uji^rs/s, niifi©igmss» 

, 'NxDyiJ-JU^t+i^S, ^^u7^)—)V^'tm. 7^J-)]/7)l^=-)V&. 7V—)U 
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@lfe>^u;w:t=t^i/«. B^vu;u5^:t», gife->u;i/T^/s, ifi5<7)^t^ms 

15 *fc«>^7/S^£^-r. ] 




(12) 



20 7'J-;PS, TU-;W:t^'>S, TU-Jl'^^^^^ T'J- JUT JU-JUS. TU-JUTJU 
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r. X* tt> O, S, so, SO:, Se, *fcttTe*^-r. ] 



10 




;i/7;W!/S> 7U-;w7Ji/=^;p:t^5^», 7U-;u7;i'^;i'5^5f», 7v';u», 7^^ 

, <\^n7U-;W5i-4^->s, 'S7^D7U-;p^:rs, 7U-;i'7;uy-;u«, 7'J-;u 
x^z:;i/S, :;?7;i/3i^^r'>;ws, 7;I/3j^'>*ju2|^-;i/S, 7U-;i/:4-=^^>'*;p3j^-;ws 
, 7U-;i/7;i'=^;i':t^^->*;i'3i^-;i/S, ^5^D7U-;i/*^'>*;w>i5-;ps*fc«>' 
20 7ys<£^-ro k*5ckuf 1 «^n^n^3t{w0~4©iifctr^-ro xMi, o, s, s 

O, so,, S e. Te, N-R^ , $fe«S i R^ ^ r3 e ^^-^^ x» ° *3J;r^X 
^ ' tt, -^-n-^n^^StlCNSfcttC-R' ' S^T. R^ * , R' * , R' * *3.kt;R 

3 ' tt^-n-^nstittcTKmM^, 7;p=^;ws, 7U-;i'S, 7U-jP7;i'=*^;i^«*fctt 

25 
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(14) 



;i/Sv {iift>'U;p:t^>'S, etfe'>u;w^3fS, Bift'>u;wTay», ifiEtDH^^s 
" 1 is.fcucR* 2 tt-5-n-en3Si5i:»c, tKi^ii^. r;u4^;i/S> 7U->a> iflfiois^ 



8. ±fS^ (5) T^$n'S«lililL#fi:;&^ TiSiC (1 5) T^Sns«iOiSU¥<i 

20 
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a" ^ N-4-A'" N j-A'l3 

4>} L. % '^^> 



in 4 



a16 N 



9. (1) :fe,J;Ut (2) T^$n-5i|ii03gb*<4(D-&l1-;5^^i!iSDjlUm<a[©l 0^: 

10 !S®**3lEf:&^ty, ffi*JSl~9lB«c©i^^^fg^*m 



1 1. =s^iiije«|g3&^^of!3t*s^-r<k'&«Kj*s: (i) (2) -c^3n«>i*o 

15 12. HS3Si!iStfcll;{>^^0^3t^^-r«ig*iC (1) ^fett (2) T^^tl-SgSIOjl 

13. HaJSJii®5KtlA^e.O^^*^f«ljg<£rI^ (1) *fc« (2) Tf^^n^^lOig 

14. Hajgi5&e=KS8*^e»©!«5t*^-r«ijg*^ (d (2) T^^nsisioii 
1 5. =«^ibgttii*>e.ofg3fe*^-r^k^«^*>£:tt«lit*t^M^4*T?fesc:tS:l#m 
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t-rsfS^jR 11-14 <D\,^mMzmm(r>-^^i'mmmo 

1 7. *fi^7&«2 S'CtCiSUTl-'l 0 OmPa • s T^Sd t*4#Si<i:-rS^^3« 1 6 

1 9 . 1 ~ 1 5 <D\,^-rtni)^\zmm(Dm^^^ytmm^^m'r^mm^mm, 

2 0 . m^m 1 ~ 1 5 (D\,>'rtii!)^\zmm<Dm^'f^ytm^^mr^mm¥f^mi^mm. 
2 1 . mm^^v^mmit)^^:f3i^nmmz. m^m i - 1 5 m^'rnf)^\z^Wi(Dm^'fm 

•r 2 1 Bm<om^'i'mytm^. 

2 3. I»^^2 1-2 2©Vi"rn*^t3iEtt©i§5)-^^3l6^^<&fflV>fc^:i:?&<Nr?St-rs 
15 2 4. »^:«2 1-2 2©Vimj&^lc|E«J©l^^i^^^mT*ffl^i:t^:i:*i|#m«hTS 

2 5. »5^3S2 i--2 2(D\.^rm^iz$m.(om^^m^m^^m^'^itzit^^WLi:.-t?> 

2 6 . m^m 2 1 ~ 2 2 (oti-rn*^i'i2m«>iii^T^^^^*/N*'> ^ ^-r h s t 
20 ^in^WLi^-r^mmm^mm, 

2 7. I»4^JS2 1~2 2 0Vifn*^l3|B«c<Z)ii5^i-T^3fc^^S:ffl^ifcJli:*1#Sii:TS 

mm. 
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